4. Insulate a l l pipes.
5. Assure that data acquisition system is operational.
6. Start liquid flow loop and establish a flow rate of 275 lb/hr.
7. Establish the wind speed of 7.5 mph.
8. Power up simulator and establish a solar flux level of 250 BTU/Ft -Hr.
6.1.3
Test Results
REQUIREMENTS, PROCEDURES AND RESULTS (Continued)
Test Procedure (Continued) 9. Determine the ambienL air temperature.
10. Adjust the inlet temperature of the collector to the ambient air temperature value.
11. After steady state conditions have been established, record data for a minimum of f've minutes.
12. Repeat steps 8, 9, 10 and 11, changing the flux level and liquid inlet temperature as necessary until data has been obtained for each test condition specified in Paragraph 6.1.1.
13. Upon completion of testing, power down simulator and liquid loop.
14. Inform data control group that simulator operation has terminated.
The results obtained during these tests are contained in Figure 3 and Table I One solar collector shall be subjected to load testing. The specified load requirements are listed in Table III . The collector shall be mounted as indicated in Figure 8 but oriented such that the glazing is horizontal. Uniform loads shall be applied by means of a transparent flexible diaphragm which can be covered with a uniform layer of transparent liquid of varying depths to obtain the desired load variations.
Test Procedure 1. Mount the collector in the horizontal plane.
2. Place the load frame with liner over the collector.
3. Fill the load frame liner with water to a level corresponding to the Step 1 load of Table III and let stand fur five minutes. .
.3
4. Drain and remove the load frame.
5. Flush the collector exposed surface with water and inspect for 1Eaks.
6. If the collector leaked or was damaged due to the load, record and indicate what the load level is.
7. If the collector does not leak and is not damaged, record the load level and repeat steps 3 through 5 for the ne-t load level.
Test Results
The results of this test are tabulated in Table III. 7.4 ANALYSIS
Thermal Performance Test
The analysis of data contained in this ?report is in accordance with the National Bureau of Standards recommended approach. This approach is outlined below.
The efficiency of a collector is stated as: Rewriting Equa+-i -on (1) in terms of the total collector area yield: PTnc or from Equation (2), collector efficiency is defined by the equation:
Each term in Equation (5) was measured and recorded independently during the test. The calculated values of efficiency were determined at sixty-second intervals. The mean value of efficiency was determined over a fiveminute period during which the test conditions remained in a quasi-steady state. Each five-minute period constitutes one "data point" as is graphically depicted on a plot of percent efficiency versus The abscissa term(t i -t ) /I^ was used to normalize the effect of operating at different values of I, ti and ta. The results are found in Figure 3 .
The result of second order polynomial analysis is shown in Figure 3 . The second order polynomial to best describe the test results is:
Efficiency = ao + a l', + a2f2 proposed by ASHRAE 93 -77 for conducting test. However, due to facility limitafirst method could be used. This method ,fitting down the simulator and maintaining rate and inlet temperature while obtainAccording to the aefinitton of time constant given in 93 -77, it is the time required for the ratio of the differential temperature at time 2' to the initial differential temperature to reach .368, It can be expressed as:
Tf.e 'r -Tf,i = .368 (1) T f,e,ini -Tf,i if the inlet liquid temperature can be controlled to equal the ambient air temperature, . where 7^ = efficiency at tilted angle FR(cfZ`)n = Intercept of efficiency curve at normal incident angle.
For equation (1) to be applicable, the inlet liquid temperature must be controlled to within + 2°F of the ambient air temperature.
The results of this computation are shown on Table II and plotted against incident angle in Figure 5 and plotted against 1_ _ 1 in Figure 6 . cosei
Pressure Drop Test
Results of the pressure drop test are shown in Figure 7 . Collector Efficiency Pabs x 100 (4) y Pinc or from Equation (2), collector efficiency is defined by the equation:
TC13-
Each term in Equation (5) was measured and recorded independently during the test, The mean value of efficiency was determined over a fiveminute period during which the!test conditions remained in a quasi-steady state. Each five-minute period constitutes one "data point" as is graphically depicted on a plot of percent efficiency versus t i -ta)/I where:
• Liquid inlet temperature (°F)
• Ambient temperature (°F)
• Incident flux per unit area (BTU/Hr-Ft2) abscissa term ((ti -ta)/'I) was used to normalize effect of operating at different values of I, ti and
The results are shown graphically in Figure 1 with supporting test data given in Table I . A comparison of the before and after weathering efficiency curves indicates that the slope, FRUL, did not change significantly; however, the value of F R dz did change significantly. With no noticeable change in tM transmissivi.ty of the cover plates, the conclusion would be that the overall absorptivity has degraded as a result of the weathering, as indicated by a significant area of the absorber plate with no coating at all. 
